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currents". In this paper he outlined the most importart 
trends in the use of hivh frequency heating between 1955 
and 1957 dealing with surface hardening of components 

with complicated confipurations; high speed yas carburisa- 
tion using induction heating; heating right through of 
planks for forging, stamping and rolling; development of 
apparatus for controlling heat treatment processes and 
automation and mechanisation in large patch and mass 
production, During the last three years the following 
technological processes have been developed which are based 
on induction heating: 

1. Two-frequency "hordening" of the surface of toothed 
vears with average moduli, First, heating is effected 
with a frequency of 1000-2500 c.p.s. during which the heat 
is generated mainly at the bottom of the tooth gap and, 
following that, radio frequency is fed to the inductor 

for a duration of 0.5 to 0.8 sec for heating the tips of 
the teeth. Subsequent quenching permits obtaining a 
hardened layer which reproduces the shape of the teeth. 

2. Gas case hardening of toothed gears using induction 
Card 2/l4heating ensures a sharp increase of the speed of the 
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chemical-heat treatment ard is used successfully in the 
automobile industry. 
3, Hardening of the drilling; bits for use in the oil 
industry. 
4, "Bright" annealing of steel strip. 
5, Two-frequency heating of steel blanks for neasi 
by applying pressure, particularly for rolling. 
6, Heating and hardening of leaf springs on automatic 
machines. . 
7, High speed tempering of hardened components using $ 
high frequency heating etc, For autouating technological 
processes, the follovin;; are at present manufactured: 
An automatic machine for heating and hardening of leaf 
springs; manipulator for horizontal forging machines; 
automatic machines for hardening of small components, 
Of the new apparatus used in induction heating, the 
author mentioned a stabiliser of the temperature of compon- 
ents being heated, a photo-electric pyrometer with a direct 
reading off of the temperature, relay for dosing the energy, 
ete, Of particular interest were the data he gave on 
Card 3/ldthe two-frequency heating of gears. The entire process 
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takes only a few seconds and can be used in mass croduction 
for heat treatment of gears with average moduli. Heating 
of blanks which are to be shaped by apulying pressure is 
also effected by two~frequency induction heating using 

50 ¢.p.S. current for heating to 700-750°C followed by 
heating with high frequencies to 1100-1150 °C. The two- 
frequency induction heating reduces the consumption of 
electricity in the case of heatin,; right through of blanks, 
For tempering and annealing of weld joints, induction 
heating with 50 c.p.Ss. and with higher frequencies is used, 
The paper of M, G. Lozinskiy, Doctor of Technical Sciences, 
Institute of Engineering Technology, Ac.Se. USSR 

(Institut Mashinovedeniye AN SSSR) dealt with the problem 
of strength of surfece hardened components anc the 
features of hizh frequency heating. The deforzution 
detected by the author in engineering magnetic steels 

"as" ond "40OX" forms in the surface layer as a result 

of magnetostriction caused by the a.c. electromagnetic 
field of the inductor. On smooth surface of blanks 
consisting of magnetic steels “hich were subjected to 


Card 4/14 repeated cycles of heating ans coolin;, "aoundés" and 
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"valleys" form at spacings equailin. “2s tintievave of tae 

supersonic oscillations generated by the high frequency. 

In non-magnetic steels no such phenonenon was observed. 

It was also observed that with increasing number of 

cycles, heating-coolin,, the diameter of the cylindrical 

specimens in the heating zone increases, whilst the height 

of the specimens decreases, Furthermore, the author 

reported on the method of G. V. Uzhik whici enables 

increasing the static stren:,th up to 300%; this is achieved 

by using h.f. heating of a thin layer in the zone of 

stress concentrations at the surface of steel components, 

Thus, for instance, cylindrical specimens viade of hardened 

40X steels with a stress concentrator in the fora of a 

notch will be 2.5 times stronger if the notch sone is 

tempered by using h.f. heating. M. G. Lozinskiy considers 

that use of the method of strengthening applying hf. 

tempering of the stress concentration zones will permit 

evolving specifications which would jusvify more rational 

designs than those used hitherto. 

K. Z, Shepelyakovskiy (ZIL) read the paper "On reducing 
Card 5/l4the hardenability as a means of achieving contour (surface) 
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hardening of toothed sears of averase moduli", Por this 
purpose a steel with low hardenability, WV 957, was used. 
Gears made of this steel, of 180 ma dia, with ea modulus 
of 4,2,were heated by means of an 8000 c.p.s. curreny of 
100 kW capacity for a duration of c4 secs, The heating 
was effected in a ring-shaped inductor after which che 
wears were moved into a ving-shaped shower with a fixed 
direction of the holes, ‘he teeth and the rius of the 
gears were subjected to hardening, The strength of the 
hardened teeth was investigated by loading until failure. 
In the case of sears made of the steel 30X('LT (Cafter 
carburisation and hardening) this load was 15.€ tons, 
for the steel 3VU 937 the load was 16 tons, In thre case 
of hardening of gears made of the steel W 937, 2 Dininun 
deformation occurs, the fluctuations along the pitch circle 
after hardening amounted to 0.01-0.02 ma, In some cases 
the contact strength should be increased by increasing the 
carbon content to 0.6-0.7%. 
I. LU. Glukhanov, V. N. Bogdanov, Ye. D, Makarove, 
H.F. Scientific Research Institute ineni V.P, Vologdin 
Card 6/14 (NII TVCh imeni V. P. Vologdina) presented a paper on 
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surface hardenin,; of gears by induction heating with two 
frequencies. The method ensures eating along the contour 
of gears with moduli of 9,9 to: 5. Duric,; heating with a 
lower frequency (1000 to 2000 c.b.S.),the bottoa of bh 
tooth gap is heated intensively, whilst at radio frequency 
(500 000 c.p.s.) the tip of the tooth is veated, The 

sae inductor is used for both frequencies, The heating 


fan) 


wito the lower frequency lasts 2.5 to 4 secs; ghereby, the 
specific power consumption is 1.5 to 1.7 kW/em*, Heating 
with the higher frequency is effected for 9.5 to 0.7 sec 
usin. a specific power of 1,1 to 1.2 kW/em-. The 

1000 c.p.s. current is jenerated oy 4 500 kW rotary 
generator, whilst the 300 ke/sec current is generated 

with an oscillator circuit of 400 kW rating. Durins 
nardening of gears sade of steel "45" cracks occur and, 
therefore, the carbon content was reduced and alloy steels 
36 2c, 45C" etc, are being used. For fracturing a 

tool of a surface bt.ardened gear a force of S$.5 to 17 tons 
is required, whilst the force required for fracturing case 
nardened gears after hardening,imade of the steel 1ExXrT, 


Card 7/yeid not exceed 10 tons per tooth, Gears produced by using 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001549110011-8" 


“APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549110011-8 


aed APSR ESSS AEA BS 


129-4-12/12 
currents 


held in Leningrad. 
two-frequency hardenin- wore dovm three 
sears produced according to the 
in the further tests the stee 
were used, 
The paper of N. M. Rodis r ar f the Ac.Sc. USSR 
(Ural'skiy Filial AN SS5 : to the new method of 
induction heatin: novel feature 
consists in the fact that ot electro-magnetic field 
produced by an alternatin: curr nt is directed perpendicular 
to its surface and not in the longitudinal direction of the 
strip. This enables usin: economical sources of current of 
elevated frequency, naicly, rotary senerators, The required 
semperature distribution alon, the width of the strip is 
ensured by an appropriate configuration of the meainetic 
path and by an air gap between the poles. ‘This method can 
be used for annealin, cold rolled strip, r heatin sc and 
for preheating of strip durin. rollir-, 
devosition of coatings, etc. 


tines faster than 


old technology. Therefore, 
65P, SOXP, 40XH and 4SOXGA 
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Staleprokatniy Zaved). Pre onvbuu 
the thickness and che width of * re é 
of 0.2 to 0.6 um and a width of 100 ium it is recomended 
to use a current of 8000 c.p.s.3 for strip of 200 mm a 


current of 2500 c.c.s. anc for 2 ,idth of 400 wun & current 
of 1000 c.p.s. On hestins strip te 700-900°C, the 
Z the 


uniformity of the tenperature alon; the breadth o 
strip is + 25°C, For heating ,a two-turn inductor was 
used, whereby the conductors of the current and of the 
magnetic flux were water cooled, This method was applied 
in the case of bright annealing of cold rolled strip. 

For a speed of movement of the strir of 25 m/min the 
recuired power was 200 kW (for 2 frequency of 2500 c.D.S.). 
The productivity of the equipment equalled 1 ton/hr, The 
specific power consunotion during, induction heating is 
180-190 kWh/ton. Compared with ennealing in chember 
furnaces, this method has a nuyber of advantages since 
thereby the productivity per m@ of production space 


is increased two to threefold, tre annealing tine is 
reduced by several hundred tines, unifora mechenical 
the enbire length of the 


Card 9/14 properties are ensurec. alon: 
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strip coil and weldin; tosetner of the strip during 
annealing is prevented. The specific consunption of 
electricity is higher for induction hexstirg than for 


electrical furnaces, 

V. N. Gridnev, Doctor of Techrical Sciences, Klyev 

Polytechnical Institute (Kiyevskiy Politekhnicheskiy 

Institus) dealt with the influence of the speed of 

heating on the structure and the properties of steel. 

Apparatus was built for the investigations which enabled 

simultaneous recording of several physical paraneters 

so that the following, could be oscillographically recorded: 

temperature, chanje in the length of the specinen and in 

its electric resistance and also current intensity in 

the inductor. The recording was effected with a speed 

of 50 to 10 000°C/sec and the dilevonetric curves were 

recorded with a speed of 60 O000°C/sec. The following 

binary alloys were investigated - Fe-Cr (up to 8%) 5 

Fe-Si (up to 3%); Fe-Ti; Fe-W; the C content was about 

0.02%. Steelscontzinins 0.1; 0.45; 0.54; 0.77 and 

1.12% GC were also investigated. The author has established 
Gard 10/14 that during, heatin of annealed carblon-free alloys, the 
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transformation bcetaaed St 
of heatin, and the E f the volune effects 
depends on the pone tion of the alloy and the preceding 
heat treatment, When heating annealed iron-carbon alloys, 
the transformation temperature is deteruined by the speed 
of heating and by the initial structure, i 
hardened low alloy carbon-fres alloys, 
temperature compared to that in the x 
state does not change a all in sone cases (Fe-Si; Fe-Ti), 
whilst in other cases it decreases ty 50 to 40 é (Fe-Cr 
and Fe-W). On hee hardened chests. the dilatometric 
recordings show clearly the volune chenges caused by the 
martensite decomposition and by the phase transformation; 
the decomposition cannot be suprressed not even at 
heating speeds of 60 000 C/sec. At hish heating speeds 
of hardened steels, the phase transformation takes place 
in the range of 700 C, i.e. at lower temperatures than 
the transformation durin, slow heating. Investigations 
of the influence of the heating speed on the structure 
and properties of hardened, carbon and alloy i 
Card li/14 the case of electric temnerine showed that at 
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heating speeds a favourable combination cen be ontvained 
of the strength and ductility and also an increased 
resistance to wear which is of practical interest, 
In their paper I. N. Kidin, Doctor of Technical Sciences, 
and Yu, A. Bashnin, Moscow Institute of Steel 
(Moskovskiy Institut Stali) expressed the view that the 
higher the heating speed the larger will be the 
temperature range in which phase transformations will 
take place, Experimental data show that pearlite- 
austenite transformations proceed in the range of higner 
temperatures, In the case of high freauency hardening, 
higher temperatures are required than in the case of 
heating in an ordinary furnace. This is attributed to 
the fact that the phase transforuations vroceed with a 
higher speed due to the more rapid rise in the temperature 
and due to the sharp acceleration of the dissociation of 
carbides and the diffusion of carbon in the ferrite, The 
authors showed that it is justified to introduce a new 
thermal parameter, namely, the speed of induction heating 
in the range of phase transfor:uiations. This would enable 
Card 12/14 the plotting of diasrans of preferential and permissible 
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nardening regines which would conserve the 
generally valid relations under conditions % 
reproduceable in normal production. 
V. P. Pleshachkova (TsNIITMASH) read an interesting paper 
on the deformation of surface hardened steel. H.F. surface 
hardening permits reducing the defornation of the steel. 
The author investigated the influence on the deformation 
of the following factors: heatin_ temperature, cooling 
speed, depth of the hardened layer, structure of the 
starting material and also of the temperature and time 
of heating in the case of low tenuperature tempering. 
Te results have shown that in the case of h.f. surface 
hardening of ring specimens with snall height to dianeter 
ratios (1:4; 1:7) produced fro: various steels, the 
deformation manifests itself in « decrease of the outside 
diameter and an increase in the height and in the inner 
diameter, An increase in the tesperature leads to an 
increase in the deformation alon,; the outside and inside 
diameters and manifests itself less on the height of the 
rings, The deformation of rings made of alloy steels 
Card 13/14 is greater than for rings aace of carbon steels under 
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equal conditions of heatvinj; and cooling. Cooling in a 
30 to 35% solution of glycerine ana a 5% solution of 
potassium persanjanate brings about a reduction in ee 
deformation and in the crack formation, particularl; 
in the case of alloy steels (40X, 4OXH) , Tenpering, 2b 
140 to 200°C reduces the dimensions ag csoupared to the 
hardened state and thereby the chanses in the dinensions 
of the height and the internal dianeter are compensated 
but the changes of the external dianeter are anplified, 
Increase of the tempering temperature brings abous an 
increase of the deformation, 
Representatives fron Rownania and bas ee Gerauny 
participated in the Conference, The German delegates, 
E, Trippmacher,revorted on the designs of compact 2,f 
transformers with puilt-in masgnetic paths produced in 
Kast Germany. . rs 
NOTE: This is e complete trenslction end not en abstract. 


AVATLABLE: : Library of Congress. 
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PLELE High-Speed Induction Heating of Fods in Automatic Upserting 
Presses (Skorostnoy induktsionnyy nagrev shtang v evtometicne- 
skikh vysadochnykh pressakh) 

Peat TCALs Aytomobil'naya promyshlennost’, 175%, Yr 7, on 70-22 secrete 

ABSTRACT: The author compares the advantages ef contact and induction 


heating of rods in automatic upsetting presses, and favors 
the latter. The large sizes of rods reaguired for automobile 
parts makes difficult the pre-heating processes by contact 
heating up to l, c00°s (table 1). By way of comparison, the 
same data are presented for the induction heating process 
(Table 2) Put nere also the numcer of inductors £17 +o 
througn which the upsetting machine is pushing the rod : 
is high and the setup requires large dimensions. this ma 
noticed in the Moscow Automobile Plant imeni Likh 
the Pervyy gosudarstvennyy podsntonikeyyy zavod 
Ball-Bearjing Plant.) has successfuily ried a see 
dimensions. The author sets forth oer princ 
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There are 4 tables, 3 diagrams, ? &raphs and 5 Soviet re- 


ferences, 
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i. Indyetion heating-~Applications 
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Moskovskiy avtozavod imeni Likhacheva (The Moscow Automobile 


2. Induction heating--Effectiveness 
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AUTHORS: Shepelyakovsiiy- Ke Ze5 “Candidate of Technical Sciences, Entin, R.I., 


TITLE: A Rew Metho nnical Scfences, tour Hardening Medium Module 
Gears (Novyy metod poverkhnostnoy konturnoy zakalki 


shesteren srednego modulya) 
PERIODICAL: Vestnik Mashinostroyeniya, 1958,Nr 12, pp 53-58 (USSR) 


ABSTRACT: Surface hardening of medium module gears made from medium 
carbon steel carried out by induction heating usually 
leads to the comparitively small teeth being hardened 
right through, unless induction heating is performed by 
the "two-frequency" method. With module hk to 6 mm, the 
tooth chord is 6 to 10 mm and normal induction heating 
hardens the teeth right through - this method is satis- 
factory for gears which work without shock. For auto or 
tractor gears, through hardening is not satisfactory, and 
the hardness of the core of the teeth should not exceed 
46-48 Rockwell ©. With “two-frequency" heating, 
preliminary heating to 680° CG is carried out at 1000 to 
10000 c.p.s. and this is followed by final heating to 

Card 1/4 hardening temperature at 150,000 to 400,000 c.p.s. for 
0.6 tc 1 second. This method gives an evenly distributed 
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hardened zone around the periphery of the teeth, and a 
relatively soft but tough core, the hardness of which is 
controlled by preliminary heat treatment. "“Two-frequen¢ 
heating demands high »ower and is exaernsive ( 600-1100" Kw). . 
fhe authors have worked outs a method of through heating 
gears to the hardening temperature and then quenching the 
surface at or about the critical rate. Since gear teeth 
require surface hardness of 5o-62 Rockwell C, medium 

carbon steels could not be used if the core hardness was 
kept down to 45 Ra by a slow auench. Special steels were 
developed with low harcenapilivy which could be quenched 

at a high rate with water and gave limited depth of hard- | 
ness. These steels require fine Austenitic grain, » 
limitation of the elements which encourage grain growth 
i.e. Mn, Cr, and Ni, and preferably addition of elements 
such as Ti or V which form barely soluable earbides and 
encourage the growth of Pearlite. The composition of three 
alloys with low hardenability is shown in Table 2. 

Figs 2,3 and 4 show hardness distribution through 12.5 mm 
diameter specimens for these steels, respectively, hardened 


Card 2/4 
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after heating to 850°C, curves a) and to g00°C, curves b). 
Full lines are for samples without addition of Ti, and 
dotted lines with Ti added in the proportions given in 
Table 2. Comparison of these curves shows that reduc- 
tion of Mn from 0.45 to 0.13% sharply reduces depth of 
hardening. Addition of Ti makes up for the effects which 
low Mn content would normally produce on the foregoing 
capabilities of the materiale Table 3 gives further data 
on hardness at tooth surface and at its core, also the 
depths hardened above 55 Rg and above 45 Ro, for the three 
alloys given above. Table 1 shows similar measurements 
on specimens from normal medium carbon steel hardened 
under the same conditions. Gears with 4,23 module (tooth 
chord 6.5 mm) induction heated to 8509-900°C from special 
steel with 0.5 - 0.6 C, 0.%*= 0.3 Ti, and less than 0.2 
Mn, less than .15 Cr, and less than 0.25 Ni, gave surface 
hardness 60 - 64 Rg, with depth below surface above 55 Bc 
from 1 to 2 mm and with core hardness 33 - 38 Ro. With 
normal 0.45 medium carbon steel, the surface hardness 

Card 3/4 following similar treatment was 60 - 62 Rc, and the core 
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hardness 55 - 58 Rc. Loads (kg) to break these teeth 
are given in Table 4; here the top group of figures is 
for normal carbon steel and the lower group for experi- 
mental steel. To enable the quenching rate to be 
controlled water must be Sprayed at a set pressure, 

The induction heating and quenching rig shown in Fig 5 
was constructed. The quench is controlled by relay 
operated magnetic valves at fixed pressure and temperature. 
Normal heating time to 850°C is 20 to 30 seconds. The 
hardened gears are tempered at 150°C for one and a half 
hours. Fig 7 shows a plot of the hardness over the area 
of a 4.23 module tooth so hardened. Fig 8 depicts the 
microstructure of the hardened layer at the surface, of 
the core, and of the material before hardening. 


There are 8 figures, 4% tables and 10 references (7 Soviet, 
Card 4/4 2 English and 1 German). 
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AUTHOR: Shepelyakovskiy, K. 2., Gandidate of Technical Sciences 
TITLE: A study of parts from steel with reduced hardenability 


subjected to case hardening 
PERIODICAL: Avtomobil'naya promyshlennost', no. 2, 1960, 33-36 


TEXT: Together with R. I. Entin (Ref. 4: Vestnik mashinostroy- 
eniya, no. 12, 1958) the author developed a steel of reduced harden- 
ability suitable for gear-wheels of medium module (3-8 mm) to be 
subjected to induction case. hardening.. The chemical structure of 
this. steel,. termed 3)-937 (1-957), is: 0.5-0.6% C; maximum 0.2% 
Mn; maximum.0.2% Si; maximum 0.15% Cr; maximum 0.25% Ni; maximum 
0.04% S and P; 0.1-0.2% Ti. The sub-standard hardenability of this 
steel enabled a method. of induction-coil hardening. to be developed 
for medium module gear-wheels (Fig. 4). The gear-wheel (3) is 
heated in a ring inductor (1) powered by sound- or radio-frequency 
current at a low specific power (0.1-0.5 kwt/em2) for 20-50 seconds. 
At the end of this heating period the wheel is lowered to the auto- 
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matic quenching spray (2). The water 
for the spray enters from the pipe (5) 
via the pressure equalizer (4) to en- 
sure even quenching of the gear-wheel. 
Compared with cementation, the new 
hardening method is quicker and re- 
duces steel costs and deformation. 

The rated generator power required is 
also 8-10 times less than would be 
needed for two-frequency hardening. 
The method ensures a high degree of 
tooth case hardness, strengthens the 
core (hardness RC 35) and requires no 
preliminary heat treatment. The hard- 
ness distribution throughout a tooth 
section can be seen from Fig. 2. Com- 
parative tests of wheels for the 2nd 
and 3rd gears of the 1, \-164 (ZIL-164) 


car prepared from 30XTT (3OKHGT ) puc. 4, fipoaonnunrit (a) n nonepeunsit (6) paapesu yeTpoficTBa 
74 Z ‘an gakaakit wecTepel Cperluero Moryaa 13 CTaqH C nolnReHTON 
Card 2/4 Fig. 4. npoxaansaeMocTBIo. 
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Fig. 4- Legend: Longitudinal (a) and transverse (b) sections of 
the device for hardening medium module gear-wheels from steel of 
reduced hardenability. 


(cementation and direct hardening) and from EI-937 (induction 
hardening) steels showed that the static strength of the teeth on 
wheels manufactured from the former was around 30% higher than on 
those from the Latter steel. Hammer testing showed that the impact 
strength of sear-wheels from EI-937 steel was also much higher than 
those from 30KhGT steel. Further tests showed that the former are 

as durable as the latter. Piston pins manufactured from EL-937 / 
steel were hardened in a water spray after through heating to 840- 
860°C followed by low-temperature tempering. The case had ahard- ,/ 
ness of RC 62-65 (martensite) and the core RC 30-32 (hardening 
sorbite). Comparative destruction tests showed that these piston 

pins had high endurance properties. The author also recommends 

the new hardening method for other branches of mechanical engineer- 
ing. There are 6 figures, 4 tables and 5 Soviet-bloc references. 


ASSOCIATION: Moskovskiy avtozavod im. Likhacheva (Moscow Automobile 
Plant im. Likhachev) 
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Fig. 2. Legend: Hardness distribution 
throughout the section of a tooth on 
a gear-wheel for the second and third 
Sears of a ZIL-164. The gear-wheel 
has a module of 4.23 mm with an outer 
diameter of 180 mm, prepared from 
HI-937 steel, hardened with through 
heating of the teeth (scale — 1 Square 
= 1l mm). 


Puc, 2. Pacnpeznenue teepazoctn no cexenio ay6a wectepiyt 
Stopol x tperef mepeaay KopoOKn nepetay 3HJT-164, MMeIOWWEI 
MOAyAb 4,23 at, C HApy KHIM AnaMeTpom 180 atu, W3roTOBAeNNOt 
u3 ctatn SH-937, saxanennoit apa cKBo3HoM nNarpese 3vGa (ac- 

wta6— } Kaetka coorserctpyer | tat). 
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Constructional Steels of Reduced Hardenability 


PERTODICAL: Metallovedeniye i termicheskaya obrabotka metullov, 
1950. No. 12, pp. 8-15 


TaXxT : The disadvantages of case-hardening consist in that 
relatively expensive alloy steels nave to be used and that ‘che 
process itself does not lend itself easily to automation. The H.F. 
induction surface-nardening process is free from these disadvant- 
ages, but it cannot de applied to small components unless they are 
made of steel of relatively low hardenability. The object of the 
investigation, a i : he present paper. was to acluire more 
excerimental data oan *% ation and properties of such steels. 
' i showed that tne 
that low-havienability 
Tre low 
minimum the mantu 
the steel. and & 
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oL Ce saLe he: AP ENS saediimg operation. ene possible 
recommeruutions for Sltins Low- hardenabilicsy steels 
es the following: 1 -legrcic are, induction or open~ -hearth 
nace can be used for mukin t..i3 type of steel 2ut in every 
2. eae lining should be ¢© ze when serap is used in 
snelsini, silicon-free charss . dher. oxygen is intro- 
Sused during suciting. the ie the charse is immaterial, 
' ot it should contain lowes’ p content of 2lements which do 
net oxidize durin; smelting (n copper). 3 - neither silicon 
acy curomium should be used as oxidizing adcitions 4 - since 
si. titanium and aluminium ser modifying clements, they 
suld be added to the melt in cuantities larjter shan those required 
de-oxidizinz She molt mets The composition of several 
=“-31s of low hardenability is Jiven in the tbl. reproduced below. 
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Constructional Steeis of Reduced Hardenability 


table 
a Chemical Composition in % 
5 Mn cr Ni TL P Ss 


Experimental 0.06 0.02 0-03 0.26 0-12 0.008 0-010 
Steels > 0.06 9.02 0.04 0.28 0.11 0.006 0-010 


C 
O 
ee Ba Shannen me pi ane eo et A et a 
0.57 O.16 0,05 0,05 0.25 “0-11 ~0.015° 0:015 
0.52 0.18 0.08 0.03 0O-2 0-12 0.013 O 009 
O.' O C.08 O15 0.008 0-008 
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Constructional Steels of Reduced Hardenability 
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Peta of saeltins, 
atly affected by the gquen 
t above which nardenat 

8 3005 for an electric- 

é Mn Bteel to 1000°C for an inducti 

Parnes smelted pare Senko ine 0.53% C and 0.02% 

eristic feature of this type of steel is a very nigh critical rate 


of cooling, which amounts to 1000-2000°C/sec as compared with 
150-400°C/sec for Steel 45. The results of transverse bending 
tests, carried out on both case-hardened alloy steels and surface- 
hardened low-hardenability steels, showed that in this respect the 
latter equal, or even excel the former. There are 5 tables, 4 
figures and 9 Soviet references 
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SHEPELYAKOVSKIY, K.Z., kand.tekhn.nauk 


ee 
~~ - ~"“Eerect of induction hardening on the properties of steel. Metalloved. 
i termobr.met. no.2:15-18 F '62. (MIRA 15:3) 


1. Moskovskiy avtomobil'nyy zavod imeni Likhacheva. 
(Induction hardening) (Steel-—Testing) 
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ayer of steel. 


Structure and properties of an induction-hardened 1 
(MIRA 16:5) 


Metalloved. i term. obr. met. no.9:24-29 S 162. 


1. Moskevakiy avtomobil'nyy zavod (ZIL) i Gosudarstvennyy soyuznyy 
ordena Trudovogo Krasnogo Znameni nauchno-issledovatel'skiy 


avtomobil'nyy i avtomotornyy institut. 
(Steel—Metallography) (Induction hardening) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549110011-8" 


' PERIODICAL: Referativnyy zhurnal, Tekhnologiya mashin 
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A052/A126 


AUTHOR: Shepelyakovskiy, K.2. 
e 


Case hardening of rear axle gears made of 55MM(55PP) of tow 


TITLE: 
hardenablility 


39-41) 


TEXT: At the Moscow automobile plant imeni Likhachev a new techno- 
logical process was introduced for case hardening of rear axle cylinder- 
driven gears made of 55PP steel of low hardenability. The process is re- 
alized through induction heating. The elements to be hardened are heated 
to the hardening temperature by control or valve generators of standard 
60-100kw. The hardening is done by means of app 
and regular water cooling of the hardened surface. The surface of the 
element is hardened to the dept 
ness of the core is RC 30-40. 
hardening of cylindric rear 4x 


An automatic installation for the outline 
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pe used for gears 200-450mm in diameter. The technical and economic effec- — 
tivness of this process consists essentially in cutting the steel costs, 
the consumption of alloying elements, the heat treatment costs (approx. by 
2/3, in the possibility to automate the process of heat treatment, in re- 
ducing deformations during heat treatment and, as &@ result, in increasing 
the precision of gearing. There are 4 figures and 9 references. 


7, Kislyakova 


(Abstracter's note: Complete translation. ) 
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AGCESSION NR: AP3001653 $/01.29/63/000/006/0030/0035 < y 


AUTHOR: Zelenova, Ve De} Ostrovskiy, Ge Aes Shepelyakovskiy, Kee 
—— 
TITLE: Growth of austenitic grain in steel ing induction heating 


l 
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, 0c 6, 1963; 
30-35 


TOPIC TAGS: austenitic grain, steel, induction heating, martensite steel, 
austenite steel 


ABSTRACT: The initial austenitic grain, whose size depends on the disper- 
sibility of the original structure, determines the grain size of steel made 
by induction heating. The rate of heating, from 8 to 1000 degrees per second 
does not affect size of the original grain; but further austenite growth de- 
pends on heating rate, slow rate and high temperature causing grain growths — 
Decreasing austenite grain size from No. & to 12 decreases roasting and in- 
creases strength of martensite steel. Use of inherently fine grained steel 
permits an extension of the temperature interval and induction heating rate 
in which fine austenitic grain can still be obtained. Use of fine grained 
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steel and of optimal inductive heating rates are the essential means for in- 


Se the strength of machine parts. Orig. art. has: 3 tables and 6 fig- 
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: oe : - : ts {~ 
Uist soscow Automobile Works (lioskovskiy avbomubil'nyy zavod) - 
3 ee On 


i ius: Case hardening with deep induction heating--a promising method vor heat 
i creatment OF stwels——— 

i 
SOURCE: Metallovedeniyo i termicheskaya obrabotka metzllov, no. 5, 1966, 33-37 


furPIC TAGS: case haruening, fatigue strength, tempering, steel, induction hardening, 
carbon steel/ LSRP steel, 7GT steel, SG steel, OKhGRT steel, 55PP carbon steol | 


Acslit.Crs A new method of case hardening with deep induction heating is deseribed. 
, £his sethod was developed at the Central Scientific iescarch Institute of “errous : 
WB sph . Vict ” " = ‘i 2 
, beballurygy (TsiliChinuuw!). The Spcecilic power is 0.05--0.2 ky 3 the heating eas 


yu the area of ohaso tratisitions is 2--19 deg/sec; and the heating time is 20--100 
ate Steol 5SPP of freduced a “denability and steel );5:P of regulated hardenability 
i are used, It was t nd that Liie strengthened core increases the strength of the part,: 
hue thisner the hardened layer. Case-hardened l5RP steel was used for tne differen- .— 
Gal exies of ZTL-130 automobiles (sce itis. 1). The hardening temperaiure was about 
“Ws ror 7J sce. The axles were then tempered at 2500 for 1.5 hrs. ‘The method has 
Suosbantlat advantages over straight-through iivat treatment and conventional case eo 
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2.x O10 D201/D305 
a UPTHORS * Kossov, O. A. and Shepenina , Roa 
TTT LE Phase-controlled switching transistor power amplifiers 


PERIODICAL: Referativnyy ghurnal, Avtomatike 4 radioelektronike, 

no. 1, 1962, abstract 1-7-1858 (Vestn. elektropromisti, 

1961gdno. 7; 52-58) 
f 

PEXT: Phase-controlled power amplifiers using switching transistors 
are considered, These a-Ca supply amplifiers permit the design caf 
either balanced or unbalanced output d.c. or aC, circuits, operat- 
ing as switches and which produce a wide range of smooth load v0i- 
tage variations.» The requirements for an arrangement controlling 
the angle switching-in are considered, tcgether with possible vari- 
ants cf the amplifiers and the comparative analysis of their charac- ms 
teristics. The working of the possible amplifier circuits into dif- 
“erent loads 18 analyzed. It is shown that the considered amplifier 
“ircuits consist actually of 3 stages (PA - multivibrator - output 
stage); euch stage has a considerable gain; but only the PA intro- 
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ussR/Cultivated Plants - Grains. 


Ref Zhur - Biol., No 7, 1958, 29746 


Abs Jour : 

Author : Nevskiy, S.P., Sheperin, GPs 

Inst Stavropol Scientific Research Institute for Agriculture. 

Title : The Hydromodulus of Constantly Flooded Rice in Stavro- 
pol'skiy Kray. 

Orig Pub Byul. neuchno-tekhn. inform. Stabrop. ne-i. in-ta sekh., 


1956, No 1-2, 61-63. 


In order to determine the hydronodulus anc. actual irriga- 
the Stavropol Expe- 


tion rate of constantly flooded rice 
rimental Melioration Station set up 2 fixed series of cb- 
servations on steppe and bottom land soils. Their hydro- 
physical properties are characterized. Both during the 
floccing period and at the time or the supporting water 
layer the irrigation rates are higher on steppe soils 


Abstract : 
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ACC NR: AP6012333 _ (A) SOURCE CODE: UR/0317/65/000/006/0058/00453 a 
20}: * 

AUTHOR: Volgin, M. (Major general in technical engineering service, AI: 

Candidate of technical sciences); Shepet, P. (Engineer, Colonel) 


ORG: None 


TITLE: A company training target complex 


SOURCE: Tekhnika i vooruzheniye, no. 6, 1965, 58-63 


TOPIC TAGS: ground force training, gunnery training, fire control 
equipment : 


ABSTRACT: A new fire control target system used by the Army Ground 
Forces at their various firing ranges is described. The target system 
was designed for military units of a company size undergoing training 
in firing practice. The system consisted of 86 automatic targets con- 
trolled by radio. The radio electric equipment included a control desk, 
four distribution panels, three signal imitators, 17 storage batteries, 
and insulated cables. The total weight of the equipment was about 4.5 
tons. It was transported by two motor vehicles. A platoon can install 
the system in 6 to & hours and remove it in about 3 hours. The system 
(in four areas) is controlled by one transmitting and four receiving 
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| radio stations. The control desk regulating the radio transmission is 
fed from a 12-v battery while 12, 24, and 48 volts are needed for dis- 
tribution panels controlling the receiving stations. The target device 
{of AML-T48 type was described and illustrated. The dropping, lifting, 
‘and releasing of targets hit during the exercises wag explained by means 
,of three circuit diagrams. The first diagram showed the electric cir- 
;cuit of the ANML-T48 target, the second one depicted the electronic cir- 
‘cuit of the control desk and the third diagram represented the receiving 
jcircuit of the distribution panel. The use of radio remote control: was 
explained and a graph showing the variation of voltages and frequencies 
(carrier and operating) in time was presented. A light signal imitator 
‘was designed for "cannon" and "rifle." operations, 
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Flame photometric determining of potassium cesium and rubidium when 
present together. Prom.khim,reax. 1 osobe chist.veshch, no.2370-74 
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Prospective methods for cultiveting oil-bearing roses. Masl.- 
zhir. prom. 27 no.2:35-36 '61. (MERA 14:2) 


1. Moldavskaya zonal'naya opytno-selektsionnaya stantsiya Vsesoyuznogo 
nauchno~issledovatel'skogo instituta maslichnykh i efiromaslichnykh 
kul'tur, 

(Roses) 
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ORECHKIN, D.B.; POPOVA, N.V.; RYKOVA, 1.8.3 SHEPET'KO, O.F.; Prinimali 
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Preparation of alkylaryl sulfonates from straight-run oil 
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(Patroleum—Ref ining) (Sulfonic acids) 
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SHEPETOV, A.S.; BOBORYKO, I.1. 


Conducting practical courses in machine-shop practice and electricity. 
Fiz. v shkole 16 no.2:59-69 Mr-Ap '56. (MLRA 9:6) 


l.l-ya srednyaya shkola, g. Noginsk Moskovskoy oblasti. 
(Machine-shop practice) (Electricity--Study and teaching) 
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BOBORYKO, I.1.; SHEPETOV, A.S. 
Organizing an electric . engineering study center. 
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SHEPETOV, A.S.; RASIN, M.A. (Noginsk) 


Experience in the use of a mathematics laboratory. Mat. v shkole 


no.5:48-52 S-O '59. (MIRA 13:2) 
(Mathematics--Study and teaching) 
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SPEPETOV, M, F. 


7879,  Andreyev, YE. N. I SHEPETOV, M. F. Vliyaniye zhilishchnykh I bytorykh 
usloviy na zabolevayemost' tuberkulezom. Pod Red. D. M. Krylova. ts = 
yakutknigoizdat, 1954. 20 S.; 4 otd. L. chert. 20 sn. (dom san. eee Ce y 
M-Va zdravookhraneniya yassr). 4.000 EKZ. Bespl.--NA Yakut. Yaz.—--(55-63 


616.995 


SO: Knizhuaya Letopis', Vol. 7, 1955 
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KORZIWNIKOVA, a-I.; SHEPETOV, M.F., kand.med. nauk 


Some forms of health education and their connection with the 

movenent for health information in the Yakut A.S.S.R. Zdrav. 

Ros.Feder. 3 no.9:16-20 5 '59. (MIRA 12:11) 
(YAKUTIA--HEALTH EDUCATION) 
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ANDREYEV, Ye.N., kand.med,nauk; SHEPETOV, M.F., kand. med, nauk 


Current state of antituberculosis aid in the Yakutsk A.S.S.R. Sov.mad. 
23 70,8:127-132 Ag '59. (MIRA 12:12) 


Ll, Iz Yakutskogo filiala (dir. Ye.N. Andreyev) Instituta tuberkuleza 
Akademii meditsinskikh nauk SSSR, 
TUBERCULOSIS prev. & control) 
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D222/D309 
AUTHOR: Shepetov, V.N. 
TIPThh: Standardization and normalization of ultrasound 
apparatus 


PLUIODIGAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 


no. 5, 1962, abstract 5-5-34 t (V sb. Prom. primenen- 
liye sere eal Kuybyshevsk. aviats. in-t. Kuybyshev, 
1961, 5-13 


In the GOST project for the standardization and normaliza— 

sion of ultrasound apparatus it is recommended that, in accordance 
with GOST, a series of preferred input power levels for ultrasound 
generators in the range 0.04 - 250 kW should be established for the  , 
following frequencies: 20, 40, 200, 400, 800 and 1600 kce/s; these ve 
numbers also forming a GOST series. The recommended generator powr -— 
is tabulated according to the frequency. [Abstractor's note: Comple- 
te translation]. 
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(MIRA 13:4) 
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YABLONSKTY, D.'., kand.arkhitekturys SHEPETOVA, I.M., arkhitektor} 
MEDVEDEV, M.1., inzh. —— 
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(Modular coordination (Architecture) ) 
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SHEPETOVSKAYA, I. P. 


SHEPETOVSKAYA, I. F.: "Class work associated with the teaching- 
learning process in the ancient-history course in the fifth and 
sixth classes of secondary school", Moscow, 1955. Min Education 
RSFSR. Moscow City Pedagogical Inst imeni V. P. Potemkin, Chair 
of History Methodology and the USSR Constitution. 

(Dissertation for the Degree of Candidate of Pedagogical Sciences) 


SO: Knizhnaya Letopis' No. 51, 10 December 1955 
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ACCESSION NR: AR4041592 $/0137/64/000/005/D037/D037 
SOURCE: Ref. zh. Metallurgiya, Abs. 5D220 


AUTHOR: Kovalevskiy, N. G.i Yushkevich, P. M.; Shee A, Ya. 


ene nt NN LID ALD 


TITLE: Cold processing and heat treatment of eigen: ‘of steel SN2 (51904) 
CITED SOURCE: Sb, Proiz-vo trub. Vy? p. 10. M., Metallurgizdat, 1963, 50-57 
TOPIC TAGS: cold processing, ‘eat treatment, steel pipe/SN2 steel 


TRANSLATION: Investigation was conducted on billet shells with dimensions 

41 by 3.5 by (1100 - 1200) mm, obtained by hot pressing of steel of grade SN2 
(0, 05-0. 06% C, 0. 28- 0. 31% Mn, 0.42% Si, 7. 9-8.1% Ni, 16-16.1% Cr, 1. 06-1. 12% 
Al, traces of Ti). Results of mechanical tests of steel samples SN2 after 
normalization, the course and technological parameters cold rolling and drawing 
of steel pipes SN2 are listed. It was determined that cold rolling and drawing 
of steel pipes SN2 can be carried out normally ‘with deformations close to 
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deformations allowed during rolling and drawing of steel IKhi8N10T. Heat treat- 
ment of steel SN2 should be conducted at 1100° and holding for 5 minutes with 
cooling in air. In process of cold rolling and drawing of pipes of steel SN2 
martensite of deformation will be formed, which strengthens metal in addition 
to strengthening caused by curshing of substructure of austenitic matrix. 
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TITLE: Phase hardening of stainless stell EI904 (1Kh15N9Yu) during cold drawing 
and rolling 


CITED SOURCE: Sb. Proiz-vo trub. Vy*p- 11. M., Metallurgizdat, 1963, 100-103 


TOPIC TAGS: Phase hardening, cold drawing, cold rolling, stainless steel/ 
E1904 steel 


TRANSLATION: For study of hardening of steel EI904 from a forged rod there was pre~ 

pared shells of dimeneion 27 x 2.5 x 300 millimeters with turned external and reamed 

internal surfaces. Shells were rolled on a laboratory two-high mill 200 in 

rollers with variable section of stream (principle of pilger rolling) on a conical © 
mandrel. The initial billet in experiments of drawing was a pipe of dimension 

20 x 1.25 millimeters, obtained from a shell by cold rolling. All shells and 

pipe before cold deformation were subjected to normalization at 1100° with holding 
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After normalization these shells were subjected 


‘for 10 minutes. 

a solution of hydrofluoric acid; then before cold rolling their 
with oxalate. In process of investigation they studied influe: 
cold deformation by rollin j 
of pipes, where it was, planned to co 
drawing within 5-,0%, and 

degrees of deformation were obtained: , 10; 155 20, 30 and 3 
32, 40, 43, 45, 58, 52s 58 and 68%. With increase of degree 0 
Polling 730-L0% there ig observed Er oo 3 with deformation of 


66% it attains 145-152 kilograms per square mi 
: ‘ mately on the same level (125-130 kilograms per sq 
4 ‘decreases from 13 to 5%. Increase of degree of ha 
\ tempering and deformation 4s more than 10%, caused by the fact 
consists mainly of unstable martensite 0 which during tempering 


endures precipitatd 

crystal lattice of martensite during temperin 

' Tempering of cold-rolled pipes & leads also to insi ficant change of 
mechanical properties. % 4n this case increases by 10 } mz, (1 bY 3-u%, and 
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' § decreases by 1-4%. The basic difference of influence of tempering on 
mechanical properties of cold-rolled and cold-drawn pipes is the fact that in 
cold-rolled pipes after tempering 8 decreases, and in cold-drawn it increases, 
This once again confirms opinion that the character of deformation (drawing and ' 
rolling) essentially affects mechanical properties of pipes, and to a significant 


extent this influence is hereditarily transmitted to steel in the process of _. 
, tempering, ..” a 
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method: ? the Ukrainian Pi Research: Institute. The ore e0P, ith 
mene . ied out ab 975- ooo, the piercing tests at: 950- an | 
Senet - Of 166-155%. Tho data obtained show ee a Bomias0°. = 
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-.4n the steel. increases starting with 1200° but that gr 
2 . Pipes with dimensions 20 x 23% 
a te “2,5, 18 x ly. and ‘12 x 1 mm made of Kh1L7N5M3 ware. prepared by hot -.. 
-. - pressing tubular billets on a vertical ‘hydraulic. 
subsequent rolling on.cold roiling mills_ KhPt- d_ Kr 
: To reduce cold. hardening of the mot: 
couditions for normalizin, were worked out. <A A 
E 0%) and tale (3 } was 
. polling on mill KnPT-75 and castor oil was used for rolling mill 
Rolling of pipes with dimensions: 
An attempt to roll pipes with dimensions. te 
@ of deformation (86%), was not. - 
failed because of the = 


“fusion takes place only at’ 13,0-1350°... 


and drawing on drawing mills, 


after pressing; 
mixture of castor o11°(7 


-KHPTR-15=30.- 
in a satisfactory manner. 


25 x 2 ma, that is, with a higher degre 


crowned with success since the mandrel 
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considerable increase in the load on the working instrument. To alter _ 
-- pipes with dimensions of 23 x 1.95 mm and 20:-x 1.45 mm, parts were 
'-yolled into pipes with finished dimensions of 20 x 1.5 and 18 x 1 mm. 
To docrease bending, the drawing was done through two draw plates at. - 


drawing full size pipes with dimensions 18 x 0.98 was 16 mm, but in 
. drawing from dimensions 14.5 x 0.98 mm to finished dimensions of 12 x 
1 it was 13 mm, During this process pipes with dimensions of 14.5 x 
‘0.98 mm were not subjected to hot working before drawing. The = © 
lubricant for them was the oxalate film which they retained from the 
coating received before the first drawing. Cold rolling of such pipes 
“4s feasible with consecutive deformations up to 60%, but rolling tat ee 
feasible with only a single deformation up to 30%, “Heat treatment \br 
full size pipes made of the steel under investigation should be as 
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_ AUTHOR: Matorina, N. N, (Moscow); Chnutov, K. V.(Moscow); Safonova, NeDe Bo 
(Moscow); She a oe sama Citar 
TITLE: Effect of kinetic factors on the formation of diffuse zones in the complex- 
ation ion-exchange chromatography q se 


SOURCE: Zhurnal fizicheskoy khimit, ve 38, no, 8, 1964, 1942-1949 


TOPIC TAGS: cationite, ion exchange, column chromatography, complexation; 
diffusion, cerium, europium , 


ABSTRACT: The article considers the results of the study of separation of rare Pi ee 
earths by EDTA and citrate solutions. All studies were carried out at very small» 
adsorption of rare earths on cation exchange resins (less than 1%). Columns a ow! 
were thermostatted to t1C, Each column contained 2 g of cation exchanger KU-2. 
(8-10% qiviny benzene}. ‘The investigated rare earth elements Ce1l44_py144 oh Soe 
and Eu!52, 154 were adsorbed from 0.1 N HClor HNO3 solutions in‘a narrow 
layer of cationite in H-form in the upper part of the column. The sorbed rare 
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earths were eluted with complexing agent. solutions at definite and constant pH © 
values. The concentration of rare earth elements were determined radiometri- 
cally. Jt has been found that diffuse spreading of zones is due to gel and film 
kinetics. Complexation kinetics in the solution have no appreciable effect. The 
main reason for the difference in zone Spreading during elution of rare earth - 
elements with EDTA and H3Cit is the difference in the rate of interdiffusion 
processes. The possibility is considered for using equations of Tumitskiy, PRE: 
Glueckauf and Bressler for the determination of the degree of spreading of zones, - 

It has been shown that in order to compare the experimental and theoretical re-_ 
sults, diffusion coefficients must be employed which are determined by an inde- 
pendent method under the:same conditions of elution. Orig. art; has: 7 figures 
and 2 tables : 
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"Evaluation of Treatments for Depression (Comparative, Retrospective Analysis)" 
Budapest, Ideggyouyaszati Szemle, Vot 19, No 6, Jun 1966, pp 169-171. 


Abstract: This report is part of the International Study of Depression con- 
ducted simultaneously in Hungary, United Kingdom, and Switzerland and de- 
scribes an analysis of 910 patients treated in Maudsley and Bethlem hos- 
pitals in the United Kingdom according to the methodology described in 
Brit. Med., 1965, No 1, pp 881-886 [author's name not given]. The summary 
discussed has been obtained by mechanical processing of the clinical data. 
One reference to a Western publication. (Manuscript received Dec 1965 [day 
of the month not given]). 
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| PITLE: Acetylation of ferrocene by the complex 2CH sub 3 COGH.BF sub 3 
' SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 2, 1966, 384 | 


I 
| TOPIC TAGS: ferrocene, acetylene compound, reaction rate, activation energy, 

| spectrophotometric analysis, catalysis, chemical reaction kinetics 

| ABSTRACT: The authors determined rates of acetylation of ferrocene by the complex { 
| 2g OK glacial acetic acid under pseudo-first order conditions. The 

reaction was! arrested by pouring the sample (1 ml) into 20 mi of absolute ethanol. 

| The ferrocene and acetylferrocene concentrations in the solution were determined 

| spectrophotometrically at 337 millimicrons on the SF-4A unit. The apparent energy 
| of activation is 22.4 keal/mole. When the catalyst concentration is increased, 
the reaction rate rises. The data obtained shows that ferrocene is 200-300 times 
t 


more active than anisole in the acetylation reaction. [JPRS] 
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KHRIPUNOV, A.M., inzh.; SHESTAKOV, A.D., inzh.; SHEPILOV, M.Ye., inzh. 


Our method to secure an accurate performance of the regenerative 
braking circuit of the VL8 electric locomotive; from the practices 
of the Zlatoust Depot of the Southern Urals Railroad, Elek. fi 
tepl.tiaga no.8:13-16 Ag ‘63. (MIRA 16:9) 


1. Depo Zlatoust Yuzhno-Ural'skoy dorogi. 
(Electric locomotives~-Brakes) 
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SHUTSKAYA, Ye.I., kand. med. nauk; Prinimali uchastiye: RABINOVICH, 
S.Ye., prof.; SLEPTSOVA, A.I., vrach; LIVEN, K.I., vrach; 
SOKOLOVA. RuI., vrach; PEREL'MAN, R.M., vrach; AL'TMAN, I.M., 
vrach; SHEPILOV, N.S., kand, veterin. nauk; SVIRIDOV, A.A. 


Epidemiological importance of tuberculosis in cattle. 
Veterinariia 40 no.10:19-20 0'63. (MIRA 17:5) 
1. Novosibirskiy nauchno-issledovatel'skiy institut tuberkuleza 
(all except Shepilov, Sviridov). 
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GOLULCHENKO, Aleksandr Ivanovich; EPEL'MAN, Toviy Yevseyevich; 
Pr tninel uc! tastiye SEEPILOV, Veh 4,3 HUWZON, A. G.; retsenzen;; oF 
MIRYUSHCEEUKC, 4.47, retsenzent; Ss HUE, Veil. Teds VaSi LSS, 


L.G., nauchnyy red.; KOROVENKO, Yu.N., tekhn. red. 
(Merine power ee ee silovye ustanovki. Leningrad, 


Sudpromgiz, 1962, 512 (MIRA. 15:10) 
(oilers, Marine) (Has “ine engines) (Marine turbines) 
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ZHILIN,G., laureat Stalinskoy premii; SHEPILOV,V., inzhener 


Measures for increasing fire tube service in 1 locomotives. Tekh. 
zhel.dor.7 no.7:10-12 J1'48. (MLRA 8:11) 
(Locomotive--Boilers) 
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SHEPILOV, V. 


Zhilin, G, and Shepilov, V. nYtilization and improvement of series L locomotives," 
Zh.-d, transport, 1948, No. 12, pp. 35-42 


SO: U-3264, 10 April 53 (Letopis ‘Zhurnal Inykh Statey, No. 4, 1949). 
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